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DETAILED ACTION 
Response to Amendment 

1 . This Office Action is in response to applicant's communication filed August 19, 
2004 in response to PTO Office Action mailed June 17, 2004. The Applicant's remarks 
and amendments to the claims and/or the specification were considered with the results 
that follow. 

2. Claims 1-25 have been presented for examination in this application. In response 
to the last Office Action, no claims have been amended. No claims have been canceled 
or added. As a result, claims 1-25 are now pending in this application. 

Response to Arguments 

3. Applicant's arguments, see pages 6-7, filed August 1 9, 2004, with respect to the 
rejection(s)of claim(s) 1 under 35 USC 103(a) have been fully considered and are 
persuasive. Therefore, the rejection has been withdrawn. However, upon further 
consideration, a new ground(s) of rejection is made in view of Mayfield et al. 
(US6.446.167) and Lynch et al. (US6,061,766) and Lai (US5,564,035). 

4. Applicant's arguments filed August 19, 2004 have been fully considered but they 
are not persuasive. As to the remarks, applicant asserted that: 

(a) Lai does not teach or suggest the "first experiencing" and "second experiencing" 
steps. 
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Examiner respectfully traverses applicant's arguments for the following reasons. 
Examiner would like to emphasize that the L1 cache memory of Lai is local to the 
processor similar to the system claimed by applicant (see Figs. 2 and 3). Applicant's 
arguments that the Lai reference cannot have the "first and second experiencing steps" 
is clearly erroneous. Examiner would like to point out that Lai discloses that when a 
processor 200 is attempting to write to memory, then the processor 200 writes the data 
to the cache line of cache 202 that resulted in a cache hit (col. 1 , lines 60-62). Because 
of the inclusion policy of the L2 cache 203, which dictates that all the contents of the L1 
cache 202 are maintained in the L2 cache 203 (col. 2, lines 35-37); the L2 cache 203 
will also experience a cache memory hit in response to a hit in L1 cache 202. Thus, it 
can be clearly seen that the system of Lai provides for a level one cache memory (i.e., 
L1 cache) hit and a level two cache memory (i.e., L2 cache) hit in response to a 
memory write as claimed by Applicant. 

(b) There is no showing that Lai "records the location of data corresponding to read 
memory request" following a level one cache memory miss. 

Examiner respectfully traverses applicant's arguments for the following reasons. 
Examiner would like to point out that the victim line recorded in Lai is a least recently 
used (LRU) line chosen when a primary cache (i.e., L1 cache) read miss occurs and 
stored in a victim buffer (col. 5, lines 22-30). Thus, by displacing the LRU line and 
storing the line in a buffer, it can be clearly seen that the address or location of the line 
is recorded as claimed by applicant. 
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(c) The Examiner used mutually exclusive embodiments as taught by Lai. 
Even though Lai discloses two different cache configurations, they are hot 

mutually exclusive as asserted by Applicant. Note that Lai discusses using a partially 
inclusive cache as well (col. 6, lines 9-41). Because the prior art structure is capable of 
performing the intended use, then it meets the preferred embodiment of Lai. 

(d) Hazawa does not disclose a hierarchical cache memory structure. 

Examiner would like to emphasize that Hazawa does teach a hierarchical cache 
structure as claimed by Applicant (see levels 0-3 of cache memory 3 in Fig. 2). It is to 

f 

be noted that Applicant does not claim a vertical or horizontal cache memory. As such, 
applicant is arguing limitations, which are not recited in the rejected claims. 

(e) There is no showing of the generation of a parity error by a level two cache 
memory in Hazawa. 

Note that the level 0 cache of Hazawa is equivalent to the level 1 cache of the 
present invention and the level 1 cache of Hazawa is equivalent to the level 2 cache of 
the present invention and so forth. Also note that Hazawa discloses an error has 
occurred at level 1 cache (col. 3, lines 45-57). As such, Hazawa teaches the generation 
of a parity error by a level two cache memory. 
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Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claims 11, 14, 16 and 19 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Lai (US5,564,035). 

As per claim 1 1 , Lai discloses a method of maintaining validity of data within a 
level one cache memory of a processor responsively coupled to a level two cache 
memory which is responsively coupled to a system memory bus [Li cache 202, L2 cache 
203, system bus 208; Fig. 3] comprising: formulating a write request [processor 210 performs a 
write to memory; col. 2, lines 48-49]; first experiencing a level one cache memory hit in 
response to said write memory request [hit in L1 cache 202; col. 2, lines 48-52; col. 1 , lines 
60-62]; second experiencing a level two cache memory hit in response to said first 
experiencing step [L2 cache 203 detects a hit; col. 2, lines 48-49; col. 2, lines 35-37]; and 
invalidating a portion of said level one cache memory corresponding to said write 
memory request in response to said second experiencing step [hit in L1 cache corresponding 
cache line can be invalidated; COl. 2, lines 52-57]. 

As per claim 14, Lai discloses recording location of data in response to a level 
one cache read miss and a level two cache memory read miss to maintain 
multiprocessor coherency [col. 6, line 45 - col. 7, line 1 1]. 
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As per claim 16, Lai discloses an apparatus comprising: 
executing means for executing program instructions [processor 200, 210; Fig. 3]; 
level one caching means responsively coupled to said executing means for level one 
caching data [L1 cache 202; Fig. 3]; accessing means responsively coupled to said 
executing means and said level one caching means for accessing a data element if said 
executing means requires accessing of said data element [system bus 208; Fig. 3]; level 
two caching means responsively coupled to said requesting means for level two caching 
data [L2 cache 203; Fig. 3]; and first invalidating means responsively coupled to said level 
one caching means for invalidating said data element if said data element is a write data 
element located within said level two caching means and within said level one caching 
means [hit in L2 cache and hit in L1 cache, corresponding cache line can be invalidated; col. 2, lines 
52-57]. 

As per claim 19, Lai discloses recording location of data in response to a level 
one cache read miss and a level two cache memory read miss to maintain 
multiprocessor coherency [col. 6, line 45 - col. 7, line 1 1]. 
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Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 1-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Mayfield et al. (US6,446,167) and Lynch et al. (US6,061 ,766) and Lai (US5,564,035). 

As per claim 1, Mayfield discloses a data processing system having a system 
bus and having a processor [fabric 204; processors 101,103\ Fig. 1], with a level one cache 
memory [u caches 112, 113; Fig. 1], responsively coupled to a level two cache memory 
[L2 cache 118\ Fig. 1], which is responsively coupled to a level three cache memory which 
is directly coupled to at least one memory storage [L3 cache 205 directly coupled to main 
memory 102\ Fig. 1]. 

However, Mayfield does not specifically teach a circuit for Snooping said system 
bus and a first logic which invalidates a corresponding level one cache memory location 
in response to either a non-local write as recited in the claim. 

Lynch discloses a pipelined snoop bus for maintaining coherence among caches 
in a multiprocessor configuration (col. 1 , lines 9-1 1 ). 

Since the technology for implementing a circuit for snooping a system bus was 
well known and since snooping a system bus provides a snoop process for ensuring 
cache coherency, an artisan would have been motivated to implement a circuit for 
snooping a system bus in the system of Mayfield. Thus, it would have been obvious to 
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one of ordinary skill in the art, at the time the invention was made, to modify the system 
of Mayfield to include a circuit for snooping a system bus because it was well known to 
provide a snoop process for ensuring cache coherency as taught by Lynch. 

Lai discloses invalidating a corresponding level one cache memory location in 
response to a non-local write [when second processor performs write to memory, hit in L1 cache, 
corresponding cache line can be invalidated] col. 2, lines 41-57] to maintain multiprocessor 
coherency. Since the technology for implementing invalidating a corresponding level 
one cache memory location in response to a non-local write was well known and since 
invalidating a corresponding level one cache memory location in response to a non- 
local write maintains multiprocessor coherency, an artisan would have been motivated 
to implement invalidating a corresponding level one cache memory location in response 
to a non-local write in the system of Mayfield and Lynch. Thus, It would have been 
obvious to one of ordinary skill in the art, at the time the invention was made, to modify 
the system of Mayfield and Lynch to include invalidating a corresponding level one 
cache memory location in response to a non-local write because it was well known to 
maintain multiprocessor coherency as taught by Lai. 

As per claim 2, the combination of Mayfield and Lai does not specifically teach a 
second logic which inhibits said first logic from invalidating for mode 3 requests without 
ownership as recited in the claim. 
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Lynch discloses a second logic which inhibits said first logic from invalidating for 
mode 3 requests without ownership [snoop requests checks for the presence of an object in 
cache; only requests for exclusive use which match cache tags are invalidated; there is no invalidate 
done when there is no hit] Fig. 4; col . 4, lines 1 9-30; it is clearly obvious that any computer system 
uses a combination of logic to produce output based on the rules of logic it is designed to follow] clearly, 
the use of multiple logics is an inherent feature of any computer system] to provide a snoop process 
for ensuring cache coherency (col. 2, lines 34). 

Since the technology for implementing inhibiting a logic from invalidating mode 3 
requests without ownership was well known and since inhibiting invalidating mode 3 
requests without ownership provides a snoop process for ensuring cache coherency, an 
artisan would have been motivated to implement inhibiting invalidating mode 3 requests 
without ownership in the system of Mayfield and Lai. Thus, it would have been obvious 
to one of ordinary skill in the art, having the teachings of Mayfield and Lai and Lynch 
before him at the time the invention was made, to modify the system of Mayfield and Lai 
to include implementing inhibiting a logic from invalidating mode 3 requests without 
ownership because it was well known to provide a snoop process for ensuring cache 
coherency as taught by Lynch. 

As per claim 3, the combination of Mayfield and Lai does not specifically teach 
third logic which invalidates said corresponding cache memory location in response to a 
SNOOP hit as recited in the claim. 
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Lynch discloses invalidating a corresponding cache memory location in response 
to a SNOOP hit [Fig. 4; col. 4, lines 24-26; it is clearly obvious that any computer system uses a 
combination of logic to produce output based on the rules of logic it is designed to follow; clearly, the use 
of multiple logics is an inherent feature of any computer system] to provide a snoop process for 
ensuring cache coherency (col. 2, lines 34). 

Since the technology for implementing invalidating a corresponding cache 
memory location in response to a SNOOP hit was well known and since invalidating a 
corresponding cache memory location in response to a SNOOP hit provides a snoop 
process for ensuring cache coherency, an artisan would have been motivated to 
implement invalidating a corresponding cache memory location in response to a 
SNOOP hit in the system of Mayfield and Lai. Thus, it would have been obvious to one 
of ordinary skill in the art, having the teachings of Mayfield and Lai and Lynch before 
him at the time the invention was made, to modify the system of Mayfield and Lai to 
include invalidating a corresponding cache memory location in response to a SNOOP 
hit because it was well known to provide a snoop process for ensuring cache coherency 
as taught by Lynch. 

As per claim 4, Mayfield does not specifically teach fourth logic which records 
location of data in response to a level one cache read miss and a level two cache 
memory read miss as recited in the claim. 

Lai discloses recording location of data in response to a level one cache read 
miss and a level two cache memory read miss to maintain multiprocessor coherency 
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(col. 6, line 45 - col. 7, line 1 1 ). Since the technology for implementing recording 
location of data in response to a level one cache read miss and a level two cache 
memory read miss was well known and since recording location of data in response to a 
level one cache read miss and a level two cache memory read miss maintains 
multiprocessor coherency, an artisan would have been motivated to implement 
recording location of data in response to a level one cache read miss and a level two 
cache memory read miss in the system of Mayfield. Thus, It would have been obvious 
to one of ordinary skill in the art, at the time the invention was made, to modify the 
system of Mayfield to include recording location of data in response to a level one cache 
read miss and a level two cache memory read miss because it was well known to 
maintain multiprocessor coherency as taught by Lai. 


9. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mayfield 
et al. (US6,446,167) and Lynch et al. (US6.061 ,766) and Lai (US5,564,035) and 
Hazawa (US4,891,809). 

As per claim 5, the combination of Mayfield and Lai and Lynch discloses the 
claimed invention as detailed above in the previous paragraphs. However, Mayfield and 
Lai and Lynch do not specifically teach invalidating a level one cache memory in 
response to a level two cache memory generating a parity error as recited in the claim. 
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Hazawa discloses invalidating a level one cache memory in response to a level 
two cache memory generating a parity error [col.3, lines 38-48]. 

It would have been obvious to one of ordinary skill in the art, having the 
teachings of Mayfield and Lynch and Hazawa before him at the time the invention was 
made, to modify the system of Mayfield and Lynch to include invalidating a level one 
cache memory in response to a level two cache memory generating a parity error 
because it was well known to provide a cache memory having a normal error checking 
mode as taught by Hazawa by the provision of a sequential verification logic circuit for 
generating error indicating signals in sequence within the cache memory unit [col. 1 , 
lines 30-37] as taught y Hazawa. 


10. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mayfield 
etal. (US6,446,167) and Lai (US5,564,035). 

As per claim 6, Mayfield discloses a data processing system comprising a level 
one cache memory [L1 caches 112, 113; Fig. 1]; a level two cache memory responsively 
coupled to said level one cache memory [L2 cache 118; Fig. 1]; a system bus [fabric 204; 
Fig. 1]; a memory storage unit [main memory; col. 4, lines 19-22]; a level three memory 
responsively coupled to said level two cache memory via said system bus and 
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responsively coupled to said memory storage unit [L3 cache 205 directly coupled to main 
memory 102] Fig. 1], 

However, Mayfield does not specifically teach a first circuit to invalidate a 
corresponding portion of said level one cache memory in response to a level one cache 
memory write hit and a level two cache memory hit as recited in the claim. 

Lai discloses a first circuit to invalidate a corresponding portion of said level one 
cache memory in response to a level one cache memory write hit and a level two cache 
memory hit [hit in L2 cache and hit in L1 cache, corresponding cache line can be invalidated] col. 2, 
lines 41-57] to maintain multiprocessor coherency. 

Since the technology for implementing invalidating a corresponding level one 
cache memory location in response to a level one write hit and a level two write hit was 
well known and since invalidating a corresponding level one cache memory location in 
response to a level one write hit and a level two write hit maintains multiprocessor 
coherency, an artisan would have been motivated to implement invalidating a 
corresponding level one cache memory location in response to a level one write hit and 
a level two write hit in the system of Mayfield. Thus, It would have been obvious to one 
of ordinary skill in the art, at the time the invention was made, to modify the system of 
Mayfield to include invalidating a corresponding level one cache memory location in 
response to a level one write hit and a level two write hit because it was well known to 
maintain multiprocessor coherency as taught by Lai. 
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As per claim 9, Mayfield does not specifically teach fourth logic which records 
location of data in response to a level one cache read miss and a level two cache 
memory read miss as recited in the claim. 

Lai discloses recording location of data in response to a level one cache read 
miss and a level two cache memory read miss to maintain multiprocessor coherency 
(col. 6, line 45 - col. 7, line 1 1 ). Since the technology for implementing recording 
location of data in response to a level one cache read miss and a level two cache 
memory read miss was well known and since recording location of data in response to a 
level one cache read miss and a level two cache memory read miss maintains 
multiprocessor coherency, an artisan would have been motivated to implement 
recording location of data in response to a level one cache read miss and a level two 
cache memory read miss in the system of Mayfield. Thus, It would have been obvious 
to one of ordinary skill in the art, at the time the invention was made, to modify the 
system of Mayfield to include recording location of data in response to a level one cache 
read miss and a level two cache memory read miss because it was well known to 
maintain multiprocessor coherency as taught by Lai. 
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1 1 . Claims 7 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Mayfield et al. (US6,446,167) and Lai (US5,564,035) and Lynch et al. (US6,061 ,766). 

As per claim 7, the combination of Mayfield and Lai does not specifically teach a 
second logic which inhibits said first logic from invalidating for mode 3 requests without 
ownership as recited in the claim. 

Lynch discloses a second logic which inhibits said first logic from invalidating for 
mode 3 requests without ownership [snoop requests checks for the presence of an object in 
cache; only requests for exclusive use which match cache tags are invalidated] there is no invalidate 
done when there is no hit] Fig. 4; col. 4, lines 1 9-30; it is clearly obvious that any computer system 
uses a combination of logic to produce output based on the rules of logic it is designed to follow] clearly, 
the use of multiple logics is an inherent feature of any computer system] to provide a snoop process 
for ensuring cache coherency (col. 2, lines 34). 

Since the technology for implementing inhibiting a logic from invalidating mode 3 
requests without ownership was well known and since inhibiting invalidating mode 3 
requests without ownership provides a snoop process for ensuring cache coherency, an 
artisan would have been motivated to implement inhibiting invalidating mode 3 requests 
without ownership in the system of Mayfield and Lai. Thus, it would have been obvious 
to one of ordinary skill in the art, having the teachings of Mayfield and Lai and Lynch 
before him at the time the invention was made, to modify the system of Mayfield and Lai 
to include implementing inhibiting a logic from invalidating mode 3 requests without 
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ownership because it was well known to provide a snoop process for ensuring cache 
coherency as taught by Lynch. 

As per claim 8, the combination of Mayfield and Lai does not specifically teach 
third logic which invalidates said corresponding cache memory location in response to a 
SNOOP hit as recited in the claim. 

Lynch discloses invalidating a corresponding cache memory location in response 
to a SNOOP hit [Fig. 4; col. 4, lines 24-26; it is clearly obvious that any computer system uses a 
combination of logic to produce output based on the rules of logic it is designed to follow] clearly, the use 
of multiple logics is an inherent feature of any computer system] to provide a snoop process for 
ensuring cache coherency (col. 2, lines 34). 

Since the technology for implementing invalidating a corresponding cache 
memory location in response to a SNOOP hit was well known and since invalidating a 
corresponding cache memory location in response to a SNOOP hit provides a snoop 
process for ensuring cache coherency, an artisan would have been motivated to 
implement invalidating a corresponding cache memory location in response to a 
SNOOP hit in the system of Mayfield and Lai. Thus, it would have been obvious to one 
of ordinary skill in the art, having the teachings of Mayfield and Lai and Lynch before 
him at the time the invention was made, to modify the system of Mayfield and Lai to 
include invalidating a corresponding cache memory location in response to a SNOOP 
hit because it was well known to provide a snoop process for ensuring cache coherency 
as taught by Lynch. 
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12. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mayfield 
et al. (US6,446,167) and Lai (US5,564,035) and Hazawa (US4,891,809). 

As per claim 10, the combination of Mayfield and Lai and Lynch discloses the 
claimed invention as detailed above in the previous paragraphs. However, Mayfield and 
Lai and Lynch do not specifically teach invalidating a level one cache memory in 
response to a level two cache memory generating a parity error as recited in the claim. 

Hazawa discloses invalidating a level one cache memory in response to a level 
two cache memory generating a parity error [col.3, lines 38-48]. 

It would have been obvious to one of ordinary skill in the art, having the 
teachings of Mayfield and Lynch and Hazawa before him at the time the invention was 
made, to modify the system of Mayfield and Lynch to include invalidating a level one 
cache memory in response to a level two cache memory generating a parity error 
because it was well known to provide a cache memory having a normal error checking 
mode as taught by Hazawa by the provision of a sequential verification logic circuit for 
generating error indicating signals in sequence within the cache memory unit [col. 1 , 
lines 30-37] as taught y Hazawa. 
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13. Claims 12-13 and 17-18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lai (US5,564,035) and Lynch et al. (US6,061 ,766). 

As per claims 12 and 17, Lai does not specifically teach a second logic which 
inhibits said first logic from invalidating for mode 3 requests without ownership as 
recited in the claim. 

Lynch discloses a second logic which inhibits said first logic from invalidating for 
mode 3 requests without ownership [snoop requests checks for the presence of an object in 
cache; only requests for exclusive use which match cache tags are invalidated] there is no invalidate 
done when there is no hit] Fig. 4; col. 4, lines 1 9-30; it is clearly obvious that any computer system 
uses a combination of logic to produce output based on the rules of logic it is designed to follow] clearly, 
the use of multiple logics is an inherent feature of any computer system] to provide a snoop process 
for ensuring cache coherency (col. 2, lines 34). 

Since the technology for implementing inhibiting a logic from invalidating mode 3 
requests without ownership was well known and since inhibiting invalidating mode 3 
requests without ownership provides a snoop process for ensuring cache coherency, an 
artisan would have been motivated to implement inhibiting invalidating mode 3 requests 
without ownership in the system of Lai. Thus, it would have been obvious to one of 
ordinary skill in the art, having the teachings of Lai and Lynch before him at the time the 
invention was made, to modify the system of Lai to include implementing inhibiting a 
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logic from invalidating mode 3 requests without ownership because it was well known to 
provide a snoop process for ensuring cache coherency as taught by Lynch. 

As per claims 13 and 18, the combination of Lai does not specifically teach third 
logic which invalidates said corresponding cache memory location in response to a 
SNOOP hit as recited in the claim. 

Lynch discloses invalidating a corresponding cache memory location in response 
to a SNOOP hit [Fig. 4; col. 4, lines 24-26; it is clearly obvious that any computer system uses a 
combination of logic to produce output based on the rules of logic it is designed to follow] clearly, the use 
of multiple logics is an inherent feature of any computer system] to provide a snoop process for 
ensuring cache coherency (col. 2, lines 34). 

Since the technology for implementing invalidating a corresponding cache 
memory location in response to a SNOOP hit was well known and since invalidating a 
corresponding cache memory location in response to a SNOOP hit provides a snoop 
process for ensuring cache coherency, an artisan would have been motivated to 
implement invalidating a corresponding cache memory location in response to a 
SNOOP hit in the system of Lai. Thus, it would have been obvious to one of ordinary 
skill in the art, having the teachings of Lai and Lynch before him at the time the 
invention was made, to modify the system of Lai to include invalidating a corresponding 
cache memory location in response to a SNOOP hit because it was well known to 
provide a snoop process for ensuring cache coherency as taught by Lynch. 
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14. Claims 15 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lai (US5,564,035) and Hazawa (US4,891,809). 

As per claims 15 and 20, the combination of Lai and Lynch discloses the claimed 
invention as detailed above in the previous paragraphs. However, Lai and Lynch do not 
specifically teach invalidating a level one cache memory in response to a level two 
cache memory generating a parity error as recited in the claim. 

Hazawa discloses invalidating a level one cache memory in response to a level 
two cache memory generating a parity error [col.3, lines 38-48]. 

It would have been obvious to one of ordinary skill in the art, having the 
teachings of Lai and Hazawa before him at the time the invention was made, to modify 
the system of Lai to include invalidating a level one cache memory in response to a 
level two cache memory generating a parity error because it was well known to provide 
a cache memory having a normal error checking mode as taught by Hazawa by the 
provision of a sequential verification logic circuit for generating error indicating signals in 
sequence within the cache memory unit [col. 1, lines 30-37] as taught y Hazawa. 
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15. Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mayfield 
et al. (US6,446,167) and Hazawa (US4,891,809). 

As per claim 21, Mayfield discloses an instruction processor [processors 101, 103\ 
Fig. 1]; a level one cache memory directly coupled to said instruction processor [u 
caches 112, 113\ Fig. 1]; a level two cache memory directly coupled to said level one 
cache memory [L2 cache 118\ Fig. 1]. 

However, Mayfield does not specifically teach a data element having a parity 
error stored in said level two cache memory and a facility responsively coupled to said 
level one cache memory and said level two cache memory which detects said parity 
error of said data element and invalidates a corresponding data element within said 
level two cache memory as recited in the claim. 

Hazawa discloses invalidating data in a level two cache memory in response to a 
parity error of a data element to provide a cache memory with an error checking mode 
[col.3, lines 38-51; col. 3, lines 38-59]. 

It would have been obvious to one of ordinary skill in the art, having the 
teachings of Mayfield and Hazawa before him at the time the invention was made, to 
modify the system of Mayfield to include invalidating data in a level two cache memory 
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in response to a parity error of a data element because it was well known to provide a 
cache memory having a normal error checking mode as taught by Hazawa. 


16. Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mayfield 
et al. (US6,446,167) and Hazawa (US4.891.809) and Lynch et al (US6,061 ,766). 

As per claim 22, the combination of Mayfield and Hazawa discloses the claimed 
invention as detailed above in the previous paragraphs. However, Mayfield and Hazawa 
do not specifically teach a level one cache memory comprising a level one instruction 
cache memory and a level one operand cache memory as recited in the claim. 

Lynch discloses a level one cache comprising a data cache for storing data as it 
is passed back and forth from the execution units of the processor and an instruction 
cache holding instructions prior to execution by the processor's execution units (col. 3, 
lines 43-48). 

It would have been obvious to one of ordinary skill in the art, having the 
teachings of Mayfield and Hazawa and Lynch before him at the time the invention was 
made, to modify the system of Mayfield and Hazawa to include a level one instruction 
cache memory and a level one operand cache memory because a level one data cache 
was well known for storing data as it is passed back and forth from the execution units 
of the processor and a level one instruction cache was well known for holding 
instructions prior to execution by the processor's execution units as taught by Lynch. 
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17. Claims 23-25 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Mayfield et al. (US6,446,167) and Hazawa (US4,891,809) and Lynch et al 
(US6 f 061,766) and Lai (US5,564,035). 

As per claim 23, the combination of Mayfield and Hazawa and Lynch discloses 
the claimed invention as detailed above in the previous paragraphs. However, Mayfield 
and Hazawa and Lynch do not specifically teach invalidating a write data element of a 
level one cache memory in response to a level one cache memory write hit and a level 
two cache memory hit as recited in the claim. 

Lai discloses invalidating a write data element of a level one cache memory in 
response to a level one cache memory write hit and a level two cache memory hit [hit in 
L2 cache and hit in L1 cache, corresponding cache line can be invalidated] col. 2, lines 41-57] to 
maintain multiprocessor coherency. 

Since the technology for implementing invalidating a corresponding level one 
cache memory location in response to a level one write hit and a level two write hit was 
well known and since invalidating a corresponding level one cache memory location in 
response to a level one write hit and a level two write hit maintains multiprocessor 
coherency, an artisan would have been motivated to implement invalidating a 
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corresponding level one cache memory location in response to a level one write hit and 
a level two write hit in the system of Mayfield and Hazawa. Thus, It would have been 
obvious to one of ordinary skill in the art, at the time the invention was made, to modify 
the system of Mayfield and Hazawa to include invalidating a corresponding level one 
cache memory location in response to a level one write hit and a level two write hit 
because it was well known to maintain multiprocessor coherency as taught by Lai. 


As per claim 24, Lynch discloses a snooping circuit [snoop queue 402] Fig. 4]. 

As per claim 25, Lynch discloses said write data element is located within said 
level one operand cache memory [col. 3, lines 43-45]. 


Conclusion 

18. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Applicant is required under 37 C.F.R. § 1.111 (c) to consider 
these references fully when responding to this action. The documents cited therein 
teach a level two cache coupled to a level three cache which is directly coupled to a 
memory unit through a system bus. 
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19. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

20. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Pierre M. Vital whose telephone number is (703) 306- 
5839. The examiner can normally be reached on Mon-Fri, 8:30 am - 6:00 pm, alternate 
Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mano Padmanabhan can be reached on (703) 306-2903. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 


September 15, 2004 


JU* 

Pierre M. Vital 
Examiner 
Art Unit 2188 


